Dehydration behavior of nedocromil magnesium pentahydrate.
The dehydration of nedocromil magnesium (NM) pentahydrate proceeds in two steps, corresponding to the loss of four water molecules in the first step and one water molecule in the second step. The effects of temperature, particle size, sample weight, water vapor pressure and dehydration-rehydration cycle on both the kinetics and activation energy of the dehydration of NM pentahydrate were studied using isothermal TGA and temperature-ramp DSC analyzed by Kissinger's method. The dehydration kinetics for both steps are best described by the Avrami-Erofeev equations, suggesting a nucleation-controlled mechanism. The high activation energy for the second dehydration step indicates that the last water molecule, which is bonded both to a magnesium ion and to a carboxylate oxygen atom, is more 'tightly bound'. The activation energy decreased with increasing sample weight and decreasing particle size. The dehydration rate increased with decreasing water vapor pressure and with repetition of the dehydration-hydration cycle. Dynamic and isothermal PXRD, and 13C solid-state NMR were employed to provide an insight into the dehydration mechanism and the nature of solid-state phase transformation during the dehydration. Molecular modeling with Cerius(2) was used to visualize the crystal structure and to construct the molecular packing diagram. A correlation was noted between the dehydration behavior and the bonding environment of the water molecules in the crystal structure.